Abstract. Let Q(x) = Q(x 1 , x 2 , ..., x n ) be a quadratic form over Z, p be an odd prime, and
Introduction
Let Q(x) = Q(x 1 , x 2 , ..., x n ) = 1 i j n a ij x i x j be a quadratic form with integer coefficients and p be an odd prime. Set x = max |x i |. When n is even we let Δ p (Q) = (−1) n/2 det A Q /p if p det A Q and Δ p (Q) = 0 if p| det A Q , where (·/p) denotes the Legendre-Jacobi symbol and A Q is the n × n defining matrix for Q(x). Q(x) is called nonsingular (mod p) if p det A Q .
Consider the congruence
where M is a positive integer. The problem of finding a small solution of (1) means finding a nonzero integral solution x such that x ≤ M δ for some positive constant δ < 1. The constant δ may depend on n, but not on M. Our interest in this paper is in finding a small primitive solution of (1) Schinzel, Schlickewi and Schmidt [15] proved that (1) has a nonzero solution with x < M (1/2)+1/2(n−1) for n ≥ 3. Thus for any ε > 0 we get a nonzero solution of (1) with x < M (1/2)+ε provided n is sufficiently large. We note that the solution obtained by their method is not necessarily a primitive solution. Indeed, when M = p m , m 2 they use a solution of the type py with Q(y) ≡ 0 (mod p).
Dealing with M = p, p an odd prime, Heath-Brown [13] obtained a nonzero solution of (1) with x p 1/2 log p for n ≥ 4. His result was an improvement on the result of [15] in this case. Wang Yuan [16] , [17] and [18] generalized Heath-Brown's work to all finite fields. Cochrane, in a sequence of papers [1] , [2] and [3] [5] sharpened this result to x M 1/2 , for n > 4. Our purpose in this paper is to generalize (modp) methods for obtaining a small primitive solution of
and more generally of obtaining a primitive solution in a box B with |B| sufficiently large. Our main result is the following theorem.
Theorem 1.1 For any quadratic form Q(x)
with n even, n 4 and any odd prime power p m , m 2, there exists a primitive solution of (2) with 
Basic Identities and Lemmas
Henceforth we shall assume that n is even, p is an odd prime, and that
be the set of zeros of Q contained in Z n p m and let Q * (y) be the quadratic form associated with inverse of the matrix for Q (mod p).
for y = 0
We abbreviate complete sums over Z n p m and Z n p in the manner
The following lemma gives us a formula for φ(V, y).
Lemma 2.1 Let n be is even positive integer. For y
and
The proof of Lemma 2.1 is given (with some work) in Carlitz [12] , and in complete detail in [11, Theorem 1] . Let α(x) be a complex valued function defined on Z 
Thus by Lemma 2.1,
But by noticing that the inner sum y a(p j y ) ω j (y ) can be written
we obtain,
Lemma 2.2 (The fundamental identity) For any complex valued α(x)
as given above
where δ j as we defined in (3): δ j = 1 when m − j is even and δ j = Δ if m − j is odd.
Proof of Theorem 1.1 when Δ= + 1
Let B be the box of points in Z n given by
where a i , B i ∈ Z and 1 Consider the congruence (2):
For later reference, we construct the following lemma which help us on estimating the sum
Lemma 3.1 Let B be any box of type (4) and α(x) = χ B * χ B (x). Then we have
Proof. First,
To verify the last inequality in (5) (5),
We may split the product in (6) such that
Then by this equality we therefore have
Our proof is complete. Now we can proceed to estimate the error term in the fundamental identity which is given by
By Lemma 3.1 we get
where
Continuing from (7),
We now restrict our attention to the case where B is cube, that is,
Continuing from (8), we get 
For the error term Error 2,
Collecting together the two criteria (9) and (10), we obtain 
